2 



(2) Japanese Patent Application Laid-Open No. 2000-209661 (2000) 

"Method and Apparatus for providing access priority based on random backoff in 
a communications system" 

5 The following is an extract relevant to relevant to the present invention: 

This invention relates to a method and apparatus for providing access 
priority in a communications system. More particularly, this invention provides for 
a method and apparatus for controlling access priority in a media access control 

10 protocol of a next generation mobile telecommunications system. 

According to this invention, in one embodiment, a method of controlling 
access priority in a remote terminal of a wireless communications system is provided. 
This method includes the steps of: selecting a backoff delay from different backoff 
delays respectively associated with previously-established access priority classes 

15 after determining that a transmitted signal requesting access is not received at a base 
station in the wireless communications system; and transmitting a new signal 
requesting access on a selected logical access channel to the base station after the 
selected backoff delay. 
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lSr^7 3 il*«60^i1fe-Cfc-?T, 5St:._^7':? 

^#®tk-rs*^. 

$:1tSiki-S:6«. 

IIS^JSI 1 ] iS^i<^:^t=*3v%-c, it/'^-y 



■m<^ 1 C k Srl^Skf^:^. 

cis^ 1 2 1 is^JB 1 co-mTh^x . m^. mi 

^'-fA-Jj-7-fe-/h*aail-f-6ikfc:i-:)T, ilHiion: 

k«:1fiSk-r-2.^ra. 

1 4 1 a^l 3<^*aK:tJV%-C , A 

^xcoessrc^)-!. c: k ilr!HFiak-ri.:tr^. 
[19:^ 1 5 ) IS^JB 1 ^o^ratciJV^T . S^ibfli: 

Clt^ 1 6 ] 1 o:frJfetc*JV%T . I^S^^ 

\mm. 1 7 1 m*^ i <o:fi1£tc*iV^T. ^l^t^: 
fftST^'-feX ■ f-v^;W**RACH"C&-S)ikS:i^k 

k A»ic>=5:S t k «:#Stk-rsS-S. 

[lt«JS2 0 1 1 90^^t^3V^•C . ^SSS^ 

Si k €r1tlBCk -f-^i^S. 
Ctl»*Jl2 1 1 i9*JS 1 9^5SIS^c^5V^■C . ^PiS 

Cli!«^2 2] fii^JSl 9iO^»C*3V^T. ii^iSV* 
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[m^24i it*«i9<^)^tct5v^-c. Simr^' 

Tff S i k *1t«Stk-rsS». 

fffaiks-<tsiki-ssa. 

ll«^2 9 3 1 9 <^Sfc*JV^-C. M^f ftn 

/U, y -/^t-v''l^StJi:imii^<^3 -fe l'?{=:M*•r 
S^:k^:^tSi:k■rsil^. 

[if^^3 03 9<^StC*3V%T. HtC ^ 

k ^#mk-r ssis. 

[IS^3 23 f9*«l 9<^ak:*JV->-C, K 
k-^-S^. 

Iit^3S3 3 3 9<o^at*jv^-c. « 

l/r^'^ix- ;!-7-fe-7hSrSSl-ri)ikJCJ:o-C. ^jSP^ 



sck*«riak-r^.ga. 

[IS^3 4 3 11*^3 3<7>SgatC*JV^T . ^^"f A 
[If «31 3 5 3 il!f*JS 1 9 c0^a(C*J V . Mi=^tf>li 

TiSm?tT.2> J: a ^w^:■7TV^^. Cl k i&iRFStk-rS^a. 

[fs^3 6 3 9o^atctJv%T . 

ffv-Xf-A^tUMT S TfcS i k ^^k-r 
l&ar^'-fe:^ • f-^*/l<6*RACH"C&-6ik*!t§S[k 

•r^.^a. 

-r4''^>y^*7iijE*iPi^mrsk*ifc, ^msmm 
a. 

[00013 

;^ffi3iyH^i&«^S^v:J^<^:^rafc±t^at:5!lt. :s 
[00023 

|g«SviHl^-^ (ITU) feii;ffiW0^{4, KE#<0I1I 
^^i. y h "7— i!' kiJi"':): < k t H tSig«^fli«T4^<0^ 
S6ilS*<v;l^p< r -f Tffl^fcSt0^fil'C35> S i k 
iE-fS«f&feJ:tJf»^S:f^Om-takU"CV^S. #1:. 

h. *^*>l>^:^3<?53-0<y-''?{CiJttS«fiktT. 
•y/IOAdvanced Coianinication Techno log! esO^^^g^ 
56, RACE-1, RACE-2, iJit^fAdvanced Com 
nunications Technology and Services (ACTS) ifi 

^-^®|g3&^^^i^■C^i?.c:k35l<a'^>i^•CV^S. 3&»*»Sg 
ft<7)fckTl4. ^3iSftS^XxA<0fi^ll<0@iili, 
^I^KH:^^t-*t tt {i45#3 8 4 =3f nt'-v f ( k b/ 
s) , ©gp:t5ftefflfc*rL-C{4tt^2p<;yt'"/h (Mb 
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[00031 iJlffl5&fil«SSimJ^Xf A ( Universal 
Mobile Teleconauni cations Systea: UMTS) 

eband-Code Division Multiplex Access : W— C 
DMA) Sr^fct. v/H-^r-f rMJE^Srii^^t- 

fc, SlU«r^-fe^- *"5'>^'7-:7-CfeS. UMT 

v^-c^Sfl:X'§5c:^:55*^&lS•^:'^)S. umtsu. 

[00 043 mii:^-rib. UMTSr^-feX ■ 

1®8:<^IiPS*24Jj:tJf4 (0!li{i¥»«*> 

W-CDMA*ig5';>'^'8^:ft-tT. il«fi« (NO 

DE-B) ^tmrnti. jspgssg5fa±, rta5±^:t4i'i^ 

UMTS«tg-C»±, Sm^S-NODE-BfcBfJi. Z.1X 

. nyho— 9 (Renote Network Cont 
roller: RNC) fcUftftlS 5^-7 hV-^ • 3>'?K— 
yVtm^th, UMTSJiW-CDMAv-Xr/sTJb 
SCOT, y 7 b • A>'h-3!-7l::*tJ6f-S. V7 h • 
H3i-7<0Ji'^. 2-5C0S^6A«l-:><'5)SPraS*tC-f- 

b*x^il«^-rs. c:<oyt:i6. SPSS***, c:tt(c>2-pco 

if^a (Frane SelectorUnit : FSU) tCjSai-f 

■rS. UMTSTtt. FSU(i, ifeaWfclRNCi:-* 
•ftri.cifcA^'C^s. C:<0)tft> EllT'tt, RNCtSi 
F S U SrT'n -y ^' 1 0 k LTS^-t"**, ^fgWlCJS'Hl 
•/U-/9 12 (FSU) tJj:t^7"a-/^14 (RN 
C) kt-Ct>*1-. UMTS;t-vh'7-^'Ci5ft4flfe<0 

in^^yhji. «3S<oi8itg5ri^-r«.. t^rb-fe. mm. 

is J: Vifenr «m<0ffl«2rDlfit-rS X L Rt- 
--X2 0. isitXfiSf^fflail ( InterWorking Func 
tlon: IWF) j-ii-/ h^T-fcS. ilUH^^'f -yf-:^ 



^^••fey^ (Universal Mobile Switching Cente 
riUMSC) 16«. UMTSfc*J»tS3Stfi^6<Ofe 

i^>4,ttJ: o.-^f-^'/ 1 8 lis i^-9--t'X 

[0 005] 02^#BS-ri.i:. UMTS^CtJltSiia 
m:ruh-=t/U ' X9 •y^'<Oll*»'^$ix-CV>S. UMT 
S-C(±. VA^X (LI) liiaW-V (PHY) "C 
MAC (Media Access Control •.W^T^'e. 

ate, ^^^0!^f:l^t^^$f^"5AHcJ:-oTaiESfL 
5. W^2 (L2) {4. -9-7'l^-f-^*^4.fi!t0. MA 
Cs LAC (Link Access Control : •Jl^^' • 
:^$ll») , RLC. iJiUfRLC* (Radio Link Co 
ntrol «:-&tf. UMTS-C'tt. RL 

c(ci5v^Tsi^rrrs««a43Mfl$its<o"c. 2-?<orl 

Croha/KRLCiJiV^RLC' ) ^^^h, R 
LCW^tJit/fMACW^Ii. IH^ISh^-t'xtjJ: 
t*;:i.&^f 5. MACl^^f^li. ^^r 

m-hif. I^{4L^:V>, -r^ri?**. MACU-f^rl::* 

coftasimf-v^rt' (0!;tl^lf?li3l<i^■fr^^/^) "kl^ 

■^i,Z.hif-Q%Tb, I P ( Internet Protocol : 
^S • 

[0006] ruuj 14. jSPSagslstittifiSkcoiSkou 
MTS^ffl-^ >':?7x-XSrJ§L. — rjubj 
{4, Sffi^fcRNC/FSUkOiaoUMTS^ffl'f y 
^7x->^Srt&f. miSir^-fe^ ■ (i^ 
rafn/U- X^'-y^'<0NODE-B<J5£iH) <0 
^'f-\'2{4. RLCiJilXMACW-\'tC*»lSilT*J 

<?)NODE-B<?):&(ffl) <!0W-\'2{4, ^--/Vr?-^' • 

ATM ( Asynchronous Transfer Mode : f^W^^^ 
^-K) t^{47U-A- UW-fc. iOMiiA^V^ 
eaSTO h a/l^k LT I P Sr5^-f*«, U MT S(4<ltl.t' 
KS$iiSi^ttT{4^:V\ -t^ijfe. UMTSJ4. f&«0 

VA\\^-th'WUhWm. Dahlnan^. rj[S^ 
CpMAfcS-:J< UMTS/ 1 MT- 2 0 0 0 (UMTS/IM 
T-2000Based on Wideband CDMA) J (IEEE Comunicatio 
ns Magazlne.^7 0SJbSIS8 0K (1998^9^) ) tJ 
it/. ETSI SMG2/UKrS L2&:L3 Expert GroupCD. ""MS 
-UTRANilll^>^'7x— X • rhn^/U- r-^ 
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•T-^'-f-'V. — 5^2(M5-UTRAN Radio Interface Prot 
ocol Architecture:Stage2) j (Tdoc SMG2 UMrS-L23 172 
/98(1998^9fl) )iCt5V^T^€.C:i:*«-C#S. 
[00 07] UMTStii. 4SISc?3ffl3t<?5h5bs^^' 

[00 081 :LtHi>(^mti>m^<7)±tnz. ^^5-9-- 

b*J^(?D« (Quality of Service: QoS) 5r-^;t|) 
fe^^v^. UMTSS/XxAKfHc*iV^ri4, Wi.tr, ^ 

[0009] letC. ^^-^Q. Q StMJCI-^Jti'JtC, U 

•jy/ • • 7*— X ( Internet Engineering 
Task Force : I ETF ) 3&f«^-r*filSEif-t'X • 

^®Jffll^>'d^-^■>>'^^^ii.'5:^ti^f^=3:^>'5:V^. *ffc^r 

5if-h'XfitlE5-mai-ri.?ti6c7)«^SrUMTS:t-y h 

XAfc J:t^g^-&:i— if «0 b 7 b >y ^ tSt^liVN-:^ 'y ^ 
[0 010] UMTSfc:iJV^Tig*<0QoS?:4l^-rS 

strata. iy;:{i-'-<-y7r'fa:fr^tcMLT^si^tirfc 

S. miM. il^eBfe)llffl(fixed priority), i&fillf^ 



fSfflCdynaaic priori ty)<OJ: •5=5r8l'»=5r^-^ 7*<W— b' 

i8?35SByiffi(strict priority)i3±t^S;^ift§7n':^ 
K • abXueighted round robin) t&-itr. Vm^9&Si 
m^i. 7x7- • i^xT • f i'^/Cfii 

r share queuing), ^IV? • ^Xiv^ • 7x7" • i^xT 
• ^3L—-i (self-clock fair share queuing), ti 
J:X/'7'-Xhir-X ' 7xT- i^xT -^JL->fi'^^(M 
orst case fair share queuing)lKS$:-^tf. 

[00111 r^'-fexfiKtmfitfcPiiLT, • 

i^X-fA-Cti, Xa-/ h • TnA (Slotted Aloha), P 
RMA^, V><O*>tf0^fil<!0f-V^-;V- ri^-bx • 7*n 

t±, ifc«W#a'5:7'oha/U-C*&*<, x-^' • J^-if 

-5-coa^W^t^ittfc-rA-0 . 3 7-C«)5. 
[0012] fmizM'^K rn f ayH4, -y h 

XO-y hfC^i-SyU, i<X?:N<i<0XP-/h<07W-AtC 

xn>y hfCi®^-fSCi:*<r#^. 51^, xa-y hOA 
iSri^*S?<?Da6tH3fflv\ S"?<OA-AiXn-y hAiT-^- 

•ffi, B=Ai*ki-Xn.yh<Od-^l^t:'i^^ 

a.— rg:feli«a.^35<^^*!j-&jS^5i-C, JL— 4^ 
W4, h^^ayf-^ • xn«/ hA«»|<5S-C^.flS, ^ 

i(i«jS*^'?^--yh**B!tS)!jU'5rV^, tf««§^BS 

[0 013] UTMSOiKflcr^'-feXffilffll (MAC) 7" 
nN3;Wc5^f -SI&af-^^/KOl-?, •^^:i?*>7>' 
^M. ■ TjJ'-feX • (Random Access CHanne 

I : EACH) izmtX. T^'^^^S^mmii.WiZ 

mT$)t. RACHji, mmiid^^mmm^xx/ 

f . >^^.y h i:tmi-htllf>izm'^^tlh7'y 

UMTSSffi^ (I21«ONODE-B) fctJV^TfflV^S 
tLli>(73i%:3 b-VyhRAC HeiaJT/P:/ 1) XAO0!5^ 

K'>xr£0^6<?)7'a -y ^'HA^^^^tlT V^S . 
RACHg^3 0tt, m,. g^tJit^S^, ir^t/ 

WTTtJiH^-rs R AC HVN'-x V immm-ifi t>^^ 

^3 0t4, fi^lRACHmz-tttli^-yt-i^ 
h.4-9--b*X^5i^-f5. iSPSi^B^KiSRACHjIi^i 
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SfitL^tioT. KillT^'-fe:^ - ^Y^;K Forward 
Access CHannel : FACH) OttX. 

[00141 RACHgm«3 0«. »iL<{±, JUT 

■9-yr';>'j/iiB3 6ti3v%T-9->'r';>'^^-f-s. 

TXTWvr3 8t4, .KO^JiSl 
(^'«y7r4 0T) A*»/7ri;>'^^U ^'^^ 

• j^7h^S5 0fc:isaj-rs. i^. xxru-y^^ss 

<oai*{4, miJ-S4 2t:t,fi^*^-S. mi«S4 2waJ:J3 
(5dr-9-44T) S^i^y^^U t^-fSV^^^aiS 

46t«j&t, <5i:v^Tifflegtajii4 8icfi^-r*. ca^i 

mm) •cifesj©^. iJcv^T. a^Uwfe-^^> ^S5 2 

a54$-)i5fib. r'jryr;p--9-'^>'^^S5 6Cw 
ss. «!^5IB5 6oaj:fjtc<fc->-r, SlBSg*<OlllSiI^ 

[CO 1 53 !f^Se<P5:RACH{i:, Xo-vh • To^v^ 
&tcS-:yv>-C^S*vSit*««'5>iiTV^^. 04 At:: 

•V^/l' (Broadcast Control CHannel : BCCH) 

•^7-fe«yh (r^''fe>t-::^n<yh#l 

■fe;^. ;^n-yV#i r^'-fe:^ ■ ;^n y h# 

8) fcisv^T. 5y^^i^-r^'-fe::^-'''^-xM0 0^ 
il^gf SiiiJ&^t'^S. 04Btc5r#-idtc. ^^-^^^ 

• T^* • 2OC0«a5^}-> -r^ria^SS 1 

(ms) orury://!^! 0 2i5i:t;f:^$ i o 
niso^y-b-i:?ai5i 04> 5:4.t^k:, rUTyT'/u^ 
i:;>{-yfe-i^g6i:</)ia<^S0. 2 SmsCOT-f H/W- 
^-f i» 1 0 6 4:3!p'!>«S. -feff-cieco^^rsrury 

• if'f y (preamble signature) 0, S§ 1 
il3g::f— ;H« . a^-H • -fe-x h (Orthogonal Gold code) 
(51 2<nd[-)VY • t:£■cJ^-^Tv^^). Wffl 

ti. BCCH±Tlsl^fi§n4. c:<7)fl|jtte3l-:Jv^ 
•C. gfiil*n2 8 (1607-Ur>'r;l'-'9--f>'S:8 



^v-^r Atcgnatytristoii^t^^rai-ts , umt s 

^lcStr2.^ai<^>S. -^Sri?"^. UMTS RAC • 

[0017]*%IH«, fi^ltdfUMTS RACHtcM 
tT> jlfii^X-rAtfDMACroh^/HcfcV^TT^-fe 

^fc:. 3|s»BB{±, ( i ) '^yiTA • f-<y7TSiT^-fe;^ffi 

^iMtiL (Random Chip Delay Access Priority: R 
CDAP) . (iD^y^A • Av^'3r7t:il-:y<T^-fe 
^ffiifeJEli (RandoB Backoff Based Access Prior 
Ity: RBBAP) , (iii)^^Saaf-^J^/l'fca&^<T 
^'•feXfilitJIIffi (Variable Logical Channel based 
Access Priority: VLCAP) , (iv) BrS3ftS-f-^r 

B (VLCAp; ) , (v) if^fcs-:y<r^'-fe;^ffi5fe 

(Probability Based Access Priority: PB 
AP) . t53^X/{vimxMH::^<T^-^xm^ijm. 
(REtransaission Based Access Priority: RE 

BAP) i-ists. v><-p3^l»<^^r^'-fe:^ffiJyR^^t*^^s: 

[00181 3|s5KB<0-llifi{flJ-Cl4. RC DAP<r>:m 

iJit^a&iseH-i.. RCDAPT-ti. m^izr^ 

[00191 2|s5KBOS!liOiQ6C?|-C'{±. RB B AP<7>:«F 
fet}J:t;^S*fiieW--5. RBBAPTtt, ^-ttitia^ 

[00201 :mm(^^iz3pymsmviis V L c a P 

<?):S^J3J;i^a^*l^-f VLCAP-cii. #inA 
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1 0 0 2 1 1 *«^<O5et=«9<OSISt0<'Cl4, VLC AP 

C:<DVLCAP' ^mi. niZ. mWxUMTSTi^^ 

S. ( i". (1+4)") <iO:? 

CAP' #at:fig-jT, ffijfeK<ofiv^:7 7;^<^«i: 

10 0 2 2] *»BH«OJg(CSfJO|li6<5i|-Cl±. PB AP^ 

:^tiXV^m.^mi-i>. PBAPTii, «-SnA# 
5yHfiC^7Xi<±, it;>$li*Pi;cJ:-5-cr^'-fe^^ 

100 2 31 *»BHcOMtC«!lO|lifi0!lTli:, RE B AP 

<7>misxx^ms^im-t?>, REBAPf{±. r^'-t 

(Access Packet Priority : A P P ) t:^ti>, ^ 

[00241 *?6BHtcg^^TllSfe$/T.ST^'-b:^Sifem 

mta. RCDAPH. R 
B B A P * A:ti V L C A P ti i R B A P i: ftH^^rf 

10 0 2 51 *^BH«Diti.<?>*3<J:t^fl!J<^S«. ^*JJ: 
[00261 

[^(rmmmm ^%mt. umtsc^macu-t 

IC, ^y^^A • T^'-feX • f-v:f.;W-^:i5^RACHC: 



hh, w>z. Tm^'^tti\tmm\izii\.yzm\^tti»> 

J: 3 . *Bjia»4>t:'fflVk5«^. rT-n-fe -/tfj J: v\3 
^4, CPU (4'3WaSilS) feil^MSt-S^^ 'JSr 
•&tfV^*»!5:SKSa^at-^tfC:fc«:«®LTV^5. fit-:* 

fcitK rnodej)j fcv-kagji, ^mmt'^Tiiism^m 

[00271 J:^«9J: a 1 9 9 8^5B 

T^-fe;^5^;^-f.i*t:*JJt-&T^-fe;^iil«i:^(Method fo 

r Access Control in a Multiple Access System for C 
onuaunications Networks) J fcjSf «>*liajfil#^Sl09/ 

084.072-i-i: u-cEtt$<xi.i^aiii{cig5^stut±ja 

:^ • • ^JL-^ -f^hlbODUAF Q (O 

n-Demand Multiple Access Fair Queuing) fcHfUt 
)giIcOMACraV3;U-A«|EI8§*tTV%S. :^^<^^m 
'SrSiBH«o^{;fg< roDMAFQ MACra b=i;t-SJi 
f^j i:S-r4S5lC*3V^T, B^-rSMAC«|filtw-5V^T 

[0 0 28] ?ftJfSIifc:BIS. ifeteJI^iofc:, ms 
m^2isXlf4i±^ Sil!i^6i:«D«S'fy^7x-;^5: 

3j5i4, im^y^y:c'-:^i:itLx. m^etcom 

amb^mmMi^tt^kij^-c^i. iSPHsg*2<o 

•yH±, Sinister -yry^/^r^ims^istT-, iSps 
mx-i^/^yf^ ty^. 05i.{fiai<oUMSCi6* 
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10 0 29] UMTS#ST7-feX^ti. ^'•^^•^ 
-CfeO, ^y^-i^ • T^-fe^ • f•■^r:^;^ (RACH) 43 

^•ybi&*-ri.«PSSg*(±. RACH$-:n'LT:«tfil^t: 
r ^' -feX^S: . SJft©5&*S**5'f S ± P (^flS^ 

c 0 0 3 01 *^otE 1 1 i^m-ti> t . ^w^izx 

5. Stt!>^fci3lt§T^-fe:^flBfe«iaM©*1il 100 

SE%@ (Wil33ltt!^6) {±, -ti^^SJltEHS^I^iiOii 
PS^5|5 (Renote Terminal : RT) fc, b'-rryj/o 

7;<-:^SR^^S (;^-f-»/n 102) . SPPg 

>^.'CHV^^)-''«5^— ^^-fttf. ■f^irij'fe. ISft^{4. * 

|SltcHv^S3ttf>ttitt-rS. ;i^-fyri 104^14, £ 
iasti. ( ^ix\zm&thru^ 'v^-^irLX ) JSUSe 



.y-fe->''$rSmU (^x'/ri 1 0 6 ) . §i^<^s*« 
pfefciOHWC^T^'-fe^ • i-^^n^ < F AC H ) JiTSS 

(X-rvri 108) . 

to 03 11 iit*E5^#§S-f-2>i:, *^HJ<r)l|l<0 

«Sig5S2*fel44) tc;fetr>tll^?Sm.ii:l4i2tf>^>iV 
J:?, a5fc:55'mSt{W4, ^V^'A ■ -^y7« 
Sr^'-fexBBt8l(RCDAP) fcnfj;. — JKfc, RC 

jiJi&fiJ0S-CSkV^dW)5»<*6. *^-/rJ4, 

ffl{4> UMTS»C*5{taiSIH«i*i:^«l^i:<OlBl<9CD 
MAW&^y^y^-^ (W-CDMA) ff)^{z2:h 

z t i4f8ft htti o . if:WM<oz (Dmskmiz xtiif.m. 

(0032] 05 cOT^^-feXffijt)8ffi<OSIit0<TJ4. X 

-r-yTso it:i45v%-c, )SPSsg5i5{4. mmMifimmmm 

T-jfe-SKi, iJitX (RNi RNi* )iaic4i- 

i-C, RNi<RNi*i. RNi' <RNiM' , WitfR 

No<RNi. RNo' <RNi' V^^. i = 0. 

1, . . . , mThiZtimnbtitlXo, Z.<7>fzib^ 

r^'-fexffijydffi^^xo {«kis<offijfeS) tcB^-f s 

^'/r&mi'ssi-timzii. zixx*){&\>^Ti^^x^ 

ifeUHffl^'^X. Mxlf^'7Xll3RI5S-t5t»-=flitt3it^ 
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10033] «oT. XT''jr5 0 2Vli. iSSS* 
J±. (-tfLfcKai-Sri3-fev-9-i&^UT)iMfi1-'<.t 

(1 M) ^sm-tt. JJCV^T. ;i.T^yr5 0 

J4, ^^B(RNi RNi' )iJ^hv>'SrA -^ 

(0 0 34 3 <5^fc, X-r-yrSlO-CJi, ig5f5tt. T^* 

i^S:S*(C3*^-rSittcJ:^T?f;tariiv^ (SI ICO 
>^7^-yri 10 6). T^'-bX^^^^ajtJt*!^, T 
^'■fe>^flEJt)itifJ»^t^±*ITb C/Q »/ ^ 5 1 2 ) . 

10 0 3 51 LA»L'5:3&*<?>. S**>*^L^:V^*S^, X 
T'/TS 14Kt5V^'r, Jg*Ji:, no_txi:Of^S^^l 
t*Vfm^i> (no_tx++) . ^Rno_tx(4. m^lS^ifT 

Wi^ilh) . XT-yrS 1 6f{4, no.txSrKi (^'9 

(XT^'/rs 18). i§v'»gyy(iaco^'5xtd±:^#v^ 

:;*^lC^LTV^^v^i&^. Xr-yTS 2 OfciSV^T. A 
kHmibhiiX'i. Z<ntitf3, *Sg*f4, -t^mfi 



•y^:r70Si. Xx«yr5 2 2t=*3V\-C. 5SPS^{4. 

•yT5 0 4tC^oT, To-bX^IIOjIt-. 
[0 03 61 <riT'll6$r#Sgi-Si:s *5|aB<om2«0 

:»«6 0 0<07o-^^-^*^^$nTV^^,. Z.<niSf^ 
icOlfr^tl, UMTS^JUlM (0fi.{fSii![^6) 
l=r «y7*i; y^'TjliJSi-'^#^'«:^«y hSr^i^ttS^i 
tfciSBISS* (0!;tffS*2l:;t{i:4) fctJV^Tl^$ 

BAP) i:B?.fe. -jRt:, RBBAP^^Tli, «-fibt 

^xitcjCtT. KB (Di Di' ) . Htz^j- 

^&L^7>'rA3ljElri^f-5. Di^Di' , Di^D 
iM. Di' SDiM* -CfcO. ^7Xi{4^5 

CO 0 3 7 1 @6^r^TfeXffi5fcmffiO|ISfe0iJtCt5t^ 

X7^vr6 0 1TJ4. iSiSsgsKi, m^^mmmst 

:^JgcT'&aKi. i5iTX (Di Di' ) mz^ 

^Ltz'^yrA^Thi>. Disoi' . DiSOi^i, 

Di' ^Din* -CJbOs ^7Xi{4^9Xi +liOt> 

■r*A-y^'3}-7iiss:Sj»?-ri,iet<4. citLiOisv^r 

[00381 m-oX. Xr .yr6 0 2^*4. 

{i. {wzmm-trv-b-yv^-ffLx) 
(1 M) ^imi-th. d:^^x\ xr-'vreo 

•tXS*SriSi^S. act, X-?>yr6 0 8(CtJV>T, 

T^-txm»immi,zxr>xnmBk<^m^ 
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(01 i<^;i.T>yTiio6) . r 
Jii^TU l^^'r^yre 10). 5iBSSg*li. UMTStc 

[00391 hiPt^-i}^(i>. ^***«!flL*V-»«#. ;^ 
r -yre 1 2t::*v^T. Sgslctt, SSSno.txSr l /ittS 

no_txA«KiJ:0i:*:^v->i8^. ]Kr^'-fe;«.S*t4IX0T 
ifhixi (>^T-/r6 16). ll3IIM«0fb*^J:^bT 

o-fe::?. (backoff process) ?r^fr^^>. 7.f-yT^ 1 8 
(Di. . . . . Di' ) li-hvvyd^- )'^y^:^yW& 

j?;j-7<0^, :^T--yr6 2 0tt5V>"C. aPBS5ia4, <R 
[0040] ZZX'm7i:^M'tit. *f|Bj<7)^3C7) 

c:<o:*^{i. uMTss«!i^ muimms) 

ytdSPS** (^i.{fJ|g*2^/S{44) iciJV^-C^-rs 

g^f-^^NMcS-?<T:?-bXglit)(lfi ( VLCAP ) 
kOfJt. HRtC. VLCAP^-Ctt. *linA«tT^ 
-b^^ffiifeWl^t^ 7X i Sr^i. I. . S;S<0flBfe«I(4 ( ^ 5 

r^'-fex • f-^^wi' (Mttf 1 6x8) i^Ti^-^xn^ 
■fe "/ h ^^-fi. 1 ^<ry7i^(nr^)Tyfiv • yiizrc^ 



10 0 411 mizmtTi'-^:^mM<ommx' 

;?.r'/r7 01tifcv>t:. ia{HSg5|5l±, 3l«iL©*»*I^ 
^ifcgmts (-C-co^ turtle) mtrtt. J'^v:^-^ 

[0 04 21 ft-ox, xx-/r7 0 2r<4, 

(4. (^tt*«Bffi$^sro-fe'yi^s^tfrLT) mmt^^ 

(1 Ni ) imi-tt . -f^xh-h. MSf-Y 

li. 3mmMt. 05(ct5»tSRCDAP^&fc:^o 
Sif?1-Sii:36*"C&6. <5:V^T, X7^-/r7 0 6t:i3V^ 
X-r-/r7 0 8fc±}V^T. SS5f5 

^ffffni^\<y imi icoxx-yri 106) , r^-b 

TL (yo-y:J'710) , iSPSffi*{±. UMTSfciJV^ 

JfirV^*^. ;^r-yr7 l 2fctJV^T. 4851514. 3Sftno_t 

x?rl^*t11S4H-5. :^-f->y7*714KiJVvT, no.txS: 
KifcibK-rS. no_tx*fKij:0^tV^«^. 3^r^'-b 
;<.^*{41R'5 Ttf'?>it'& (X-r-yT? 16). :ffi5«^<7) 
fydRtcaLTV^iSrV^i^^, X-f -yr? 1 8t=i3V^r, 

(4. i^^v^^y ■ 7"o-t;t{4. @6<0Xt-'/7*6 1 8-C 
Ij^tfziiCObmtXhi. J-i'y^^y<^. ^T-yr 
7 2 0^^i3V^•C, SPB®*{4. iXofHWBIfig'Srr^'-feX 
• >^n-yh$r^-t. »:v^T;^-r-xT7 04CM-5-crn 

[00431 m8t:m^-ti> t . :¥^^mm4<omm 

KiS, aiigag3|?t*j{t4T^-b:^ffi5yiffi$il^^8 

0 0<737Q-f-Y— bA^S^SaTV'*^. ^r&8 0 0l4, 
E 7 <0V L C A P*!*(^Sg^'fc i i: {iajB StLj: 
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3. Z<0S3mt. VLCAP' tmiti. mVj: 
(1th, ( i +4) th) to^^^f^ . :t7-fey h^ffJSt" 
jftE-tWmV^. iCOiti^. VLCAP' 

0 (0^i^^l^:v^L4) , ipSiR^^rw 

m*)^XhtiXiS*) (m«5'SrV»t8) . -e^*»A>S 

[0044] astctsftsr ^'■fe^ffiit«ifi<^)^0«-c 

kt4, r'jr>'y^W--9-'f>'<'3^::*3a:T'»&P (.ffitii 
Pgl 6) . ^''f A•:*7■fe•y^C0fgrC^>ST (Miff 
T<8) (i<03t«>, M{i, SffiS*i-^t>J!0S:3L^.yh 

■^fHS (PxT) T-fcS) , tiXX/. ^^v:xi%<m 
[0 0 4 5] t5!-?T. Xr-y 7*80 2Tli:. iSPS^* 

\,zh\^x.mmmi. (i. . . . . p)j!p^7-i;r 

it:oUT, jSI14S*«4, (Ti Ti' 

^^i..>!-7-fe»/b^l-:'Stfi-f'?>. Ti<Tin. 
Ti' <Ti.i' . To = 0. T.„' =8T25S.Wi 
«fs ^7X0 (ffi3ti§aaJi<^^7X) \i. r^'f A • :t7 
•fe-y hOirV^L^-^A- 3r7-fe'yb40faI<?)3eH«7)^'-^ 
A-:i-7-fe'yh*-^^>aiiflS:^T^-i^**'?^^*- 

^Sfc«|-oT, i<?5^^X', ^y^A • f-yrSSSrlS 
ft^t. d!.\^X'mi-th^ttl^X%h. W,Z. XT y 7-8 
0 8fct5V^-C. SSS^t/iT^-b^ • i-^^)U±XT^-^ 



[0046] JXfc. XT-yraioiztswc. mm. 
Ti^-krxs^immizx-^xnmM^K^m^h^ij^ 

ttUfftv^ (@1 l<0X-r"/7*l 106> . Tif-bxm 
(7'a-y:?812) . aPi3g*li, UMTSfct3V>Tffl 

[00471 L*>L5:A^^. S**^^t^:;&>-9^^ 
;x-r"/7*814l::fcv^Tv S^Mi. ^SCno_tx$-l 
fzlfm^-ti, Xf-yra l eiCfcV^X, no.tx^Kii: 
ttitr* . no_tx*<Ki J: 0 fc^S v\«r^: "3Sr ^' -fe;^!! 
^{iKOTtffettS (x-f>y7-808) . HSJfi^fe^ 
jgC^c3tLTV^^:V^ig^, ;^-f77*8 2 0(CtJV>T, Z'^-/ 

^ryty - ru-bximftt. mmc^mTii. 

'j^yi^y • yu-kxii. EI6<ox-f 'y7*6 1 8fcfcv\T 
±MLtzii<7)iimtX'h?>. -'^'•y^'^^-7<oa. Xf-yy" 

8 2 2fcfcv»T. jSii«s*i4. ik<omm^m^T^-tx 

• ;;^0 7V?&#t>. »^v^"CX7^7T8 0 4^^^l-5T. t 

u^ximKiM-t, 

.[oo48l.::iT09*#SS-rsfc, *l6^coJg50 

:JM£9 0 0607n-f-^-b36*3S$tLTV^5. :L<n^ 
cc7):fr^{±, uMTSStfe^ <Mx.tf«Ja^6) 

R^S^ic (0!litfS*2 4ytl±4) (CtJV'»TllfffSifc 

'^<r<7'>^x^smiL (PBAP) fcD?^. -jRtc. p 

B A P^a-Cfi, «-lniX#t=T^' -kXffijfellEffi^' vX i 

i S-^r-t S -fe XS^S-Hlfil-S CI i: A<T'§ h <r)^X 

MtJf. .Po = l (lSv->g3t«) T', 
ftO. Pi = 0. 5 (iSv^gBtS) •C-fcS. t^^, 

[0049] m9^ii^thr9^x^i^^(o^mx' 

{i. Xx-yrg 0 1 i,z^\\X. jSIBSS5(5{i, 3l«!^*i^ 
flBifrr5I':iT<^)T^'-feXflBfcNSfii^XrA • nv^i— 

•CabS. ^^X\ Pi=ll3J:t^Pi<Pin. K,=K 
[0 0 5 0]fi6->-C. Xr'y7-9 0 2-C{±, jSPgSSsR 
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t±. ( t-ntSBi^sra-fe y-^tr-ftLx ) ^^^^^ 

Ji. )I?II«*{±> xXl-Pi) •CJb^*>S**5:¥'J^ 

th, xf±. Ok ittoiafci^fc:t«ii-r«>9>'^^A3s 

i kliiSft ^ . x*» ( 1 - Pi > mTT 

(1, .... M) *S^fl.. »:V^-e, XT^-yT-Ql 

-7-ClTi«ftV>{01 lOJX-f'vri 106) . T^-b 
TU (7'n-/^'9 1 6) . iSI^*J±. UMTSfctJV^ 

[00513 LA^U'fcjti^fc. S**^«3*U^:v^«^, X 
rr-/7-9 18tfcV^-C, 5d&no_tx$: l/iftl« 

>^7=-y7"9 2 0T?a. no_txS:Kif:itK1-S. 

{f(i,ix.t (Xr xr9 22) . S2im<^«b*^t-SU'C 
^^'5:V^^^, X7'<-/r9 24Ct5V^T, -r 

rn-feX{i, @6<0Xx yr6 1 8;«.-f -yrfcfeVkTi 
ti, Xr-y"7'9 0 8{ci3V>T, iJ:<^f9ffl^'5rr^'-fe:^ 

10 0 5 23 zzTmio^mi'rf>b. :^^mt^6 

P^^l 0 00<07O— f-^"- ^*»V$i^■CV^I>. 

Stti a . 01 0 tcS^-rnSim, mmtcS-:^ 
<T:?-feXflbfe)lHtl (REBAP) fci^X R 
EBAP#^-C{±. :^T<Or^-feXS^**. -eixl^W^ 
•r?>T^'-fea-'''<i^'!'Vffi3tRHa (APP) Sr^-rsh 

{i9 9*''54Hl^7;'•fe:^g®^:^e^i:1■^.v^<o*>co 



li. ibiScOAPP^'^X (n.„-l ) *<-^x^fLS. 

siSffs. r^-bX' A^r^^^i, mmf^^mr^-bx 

rm^iSfi^-rS. ftEOAPP^'^Xtt, *^<^i^ 
;t$rPI5-r^.ii:35«»*LV>. APP«S«tCjatt:. T 

^'-fex-i^-t'xflBfcnsia (ASP) 

S£fc*aEiEtTJ3<. eSftOASP, fifi|x.li^7;^0 

xS*<^APP&e»Wt:li:^S-fr5. ASP35*itLj: 

frh^\y. Mi-lf. ASP^'7:^lf±, 2«<oifettSM= 
WyXTi' -fexS^iO A P P i&i8:*:t#S . 
[00533 01 0<or^' -«r;^flKy»iiL<7>IUSCTT'(±. 

;^T-/n 0 0 ifctiv^T. 3SFi5«5i?ti. mmma^mn 

f-^^Vl43cr*SM, i>J:t^=g-^'5;^ife<?3APPT"* 
S. APP{±. 200^. •r^*)^*^7Xi45<0:^ 

-/T^i&ai-RNittcMSI-rS. iJt, APP<±. 

0 n,„-lCD«5H-C*Sf:<R^Six. 0 

9p«-i?ASPi}ilfSjt>. SiS«fc:J:r>til^L, 

j j&^ipiOr ^ -feXS^cO A P P S:lSgf^-5l>r(w^' 5X j 
tCse^SHMi^^Sr^-r. i<^«:«>. Ki«APPflE 
3feMlflL:J'7Xfcra3£L, S^tiAS pflyyiiffl^'^;^^ 
RBS-r-&. eHi-Jf, ASP = 0. 1, 2'C*i'3. So = 

1. Si = 3. Si=5Xh^, 

[0 0 54 3 fife^t. >t'r>!'ri0 0 2T{4, SPgiiB* 
(4. (-5-fv^Ria-r-l.ra-b-/1f-^:rt-LT) iS^t^t^-? 

iZ-mxfitai. x-f 'yri oo4fc 

• iSV^-C, i8Pi^{±, APP = n„,-l. ASP = 
j, no_tx=0. iSil/fad j=0 (adjtCOV\T(± 
OTTmBB-rS) l^m^-t-l.. iXV^-C', X-f-/riOO 

6-C{±. SHPg*l4. (RNi RNi' ) 

ii^hyy^J^ • ^<yrSS?:3ltR-ri>. Xx>yr 1 00 

(1 M) i&^-rS. iJcV^T'. Xr-yTl 0 

■bx • f-A'^/l'ifr^'-fex^^SriiSfm'. X 
r-yri 0 1 2tcfcv^-Cs «*t4> T^'-feXg^*^ 
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7-/n 106) . T^-fe^^**fi&*tfe*^- '^^ 
[00551 L^^L^:**^, g:^?**|«S&UirV->*&, 

d j iituvm-rt. 5SRno_tx{±, aisffi5is^r^' 

-r«/ri 0 1 STtiv no_txSrKii:ltiJ-f5. no_tx*« 

(j;^7-/7-102 0) . t3&»U'3r*f'^>. no_tx*<KiW.T 
T***^, iSPSfiSI**!, adj*fSjULh-Cfc4*'?f 
A>*¥'I^S (:;?.-r»/n 0 22) . adjA^SjULh 
•C*:v^«^. APPfiJ^r-yT-l 0 04J.=:J3V^-Ci63e5 

xvT- 1 0 2 6 fctJV^T, jaffi^i. »:£^filffl^fig=3r 
r^-fex • xn>/ h£ff^». <>:^,^•exT'yn 0 0 6tc 
Hot. 7-aHr>?.«rl^0jg-r. t**U=5:*^'i. adj*« 
SjI3LhT*S»^. APPSrlfe*tt«iJ'S-fr (APP 
■=n-l) , i^LlcioT, S^im$ixS^*<?3ffi5feK 
i&±{fS (X-f-/ri0 28) . *Jt. XT>yn0 2 
8fc:i3V^-C. ad jSrHfotc'J-fevb-t-S. <J:v^"C. ^ 
7^-/n 024tC*Jl»r, -'^-y^'^t^ • ra-fcxt:^ 
-fS. y^vi7:i-7<^, X7"-/ri0 2 6lCt3V%T. S 

[00561 *^BHor ^'■fe;^ffi5t«Rffi:^^«^i£ffl 
^rSrJ^^fr^^xtJ'-^i^^Q^ti-Siii^^-c^s. CE 



T-^-S.. Htis UMTS MAC^c-S-itiS 

[00571 «Sf'r^S-#g5L-C, i^^<nmmi:Wk 

[00581 

[ODMAFQ MACrah3;H&#l ODMAFQ 
MACroV3/K^«£6*>^r»fP*, ai2A4Sj:lXl 
2Bc07n-f-v— hl::^^. 012A{i:, japg^;^^ 

- ■ P'<;U*liifctJt ( 1 2 1 0 ) gfe, 38IH*;^hJi. 
T«yrU y^'^UMM-^lcPI^U (12 15), 
ic, hSr^-fS^&SRIti, AP 

^0^l^<-:>*»**^— O^S!>S—:^o»/ h (reservation ain 
islots)p^t=^$ixt:v»syti6taSg^Si; (122 

0) , «^t'Cv^siSlg*x^^ir'yry^'^'M^s?^i 

(12 2 5). -e<0l6<0«^s APJ^fcit 

^{^(i^rsijo^t: (1230), -?-<o^, -eixs#<oy 
5) . «sla7^x^tt, gfcB&o^^'»'yy^ssm<oiat= 

i^{if^'5r«:SfiU (12 3 7), dtlfrS^S i: , -e 

2,:3f A-**-?•mJ^ST•S•C^^V^«^ ( 1 2 3 8 ) , iSS 
{iMoTSHO^fil^^Sr^-^ (12 3 7), ■e«0fl6<?>« 
'^lc{±fl-t'5:>''?^r.y hc7)SiJ«i&^ (12 3 9). 

[0 0 5 91 012Bt:^J;3tc, AP{±, S^L/v: 
JS^Sfff xn«/ h tfcJt-StSi&SrS^-t-S (12 6 
0) . E^^^jLfcT^'-tJ^S^Srg^Si: (126 

5) , APii, 5=^18 (ACKnowledgement) ?rj^aj 

u ( 1 2 7 0 ) , mt:^\iz^Ltcjmi:7.'^'Ja.-iv • 

V:^hizMtt (12 7 5). ilr^^r«S!jT^-feXS^ 
i^h^ 0 h^Jit^h d ( 1 2 6 5 ) , Xi^i/aWl' • y 
XhA^^gT^fV-^BSQ, APJiT-yrUyj!' • ■f-^'^o 
vhtE^t (1280) , 3ll^*«fi!£?l!jUC''"<^^-/b«: 
gfi-rSt (1285) , T'-^'ACKtliOiiSS-fS 
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(12 9 0). iJ^v^T, AP«, ^<r>y'^y<} • 

i^-y f^X^ri^iWH. (1 240). m^miUt 
"Smt^T^ h(DTy70 y^m.mi^iri^^-»^L ( 1 2 

45) , jmti>mmm^^Lii25o) , 

MS ( 1 2 6 0 ) . 

timiz. S!lOST4.fU:iBfigs^f§I/<tt. 

36<Hi:^^i•*fc^±i^<^V>) . ^O^IfllSrfflffltT. 

St. i^^:rA5!)»^,<b^<07''yr • T-m 
APi±. lofc^or-yT'Uy^' ■ yu-i^mt^ z.<n 

S. ^J'^f'TAiejft. AP*«-f-<0*E^^-rA*»^,fpt^>''? 
i-yh&SfitTV^'irV^i©^. AP{±1^|«;^i^';xh 

>^n.yh<oioi;j:oT. r^'-kXg^SrAPKSiaj-f 
S. 

[0061)01 3 Ati. 7:7-teX$JflI*:S<0||ftM$- 

:i;^u-y^=£-l8jig-fS (13 10). nm<r>9^h.-x 

feo. ^^vntWihmMk^h. APfi. 

TV^S (13 15) . #^(7)ri?-t^ffi5yaffl^5^i 

jffii^u (13 2 0). r^-bxsft^iinrrs. j8tR§ 



(i. r^-feJ^^^SrSML (13 2 5). S^UdU^ 

oy h*<*«3|co^^«r-t-tr«^ ( 1 3 3 0 ) . AP 

■^X^H-TLh (183 5) . m^!<^t^ixX\^yt>^=,X 
h*«a5^L3tll^«:-frtf*& (13 3 0). APl± 

ACKSrinai-ii-f. i?3S-fSiSisy-K{c. 3^7';^ 

b»?l$:Sl^t§-e:6 ( 1 3 4 0 ) . zri/-^ U ^ biPr^^l 

79^x^^.x.i. (1345). ^<7M. mzmr^i,*^ 

# 5r.xu -y ^3^!^5S-pTV^Si©^ (1 3 5 0). APJi 
5 -:;?.n -y hcDS&5ltcov>-C^'^ftT (13 3 0). 
flfca>L/i5l*7c«o*;^ M=r^'-fcA*4;tS (13 3 
5 ) U^- hJ»M<0|£*^^ (13 4 

0) . 

[0 06 21 HI 3B(±. T'f-'eLTMmymiri^mmi: 

Nffla<D»^^5::i^0.y S (13 10). 

<or^'-fe;^flBfejgfi^' 7XS:T>rfii:-f s J: 3 

(13 15) , r7-bxffijfe«|fi^'7AiftJ:l^0(c^ 
tV^X:? /^ • U'^PSrqg-rS^iSfi^^hW. H^P 
iOT:J'-fexg*;&3Mfrr4. cicit. Pun)<Piti 
j:VPi = 1 "CSiS ( 1 3 6 0 ) . wmxi. r9^x 

g*«:g«L (13 2 5), ^^U^M-k^-XTiv Y 

^<OS*&*tf^ (13 3 0). APIl. SfeS^r 
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tuitifi^i^mtbrnzj-iy-y h<r)mmi:mfi> ( 1 4 

4 1). ::<oi^^T, ao<o^N*^^>y hS-saiSU. 

.^^^>a}T: (1440) , #li«JS (1402) tCM 
5. 

[0070) (1436) CO^**<SUCCESST 

5:V%J©^ (14 3 8)./- H{45>'rA • h'a-tira 
■§-L(1444) . ^<^X^'/^ ' l^^iltlifm^ 
■f * ( 1 4 4 8 ) *\ tt^ii-^cOX^ >y ■ l^'^Ut: 0 
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